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AB A series of novel xanthine -based tricyclic heterocycles , 

IH-imidazo [4, 5-c] quinolin-4 (5H) -ones I [Rl = Me, CH2Ph, Et, Bu, Ph, etc., 
R2 = H, Ph, Me, 2-furyl, OH, etc., R3 = Me, Et, Bu, CH2Ph, CH2C02H, etc., 
X = H, 7-Cl, 8-Cl, 9-Me, 8-Me, 7,8-(MeO)2], was designed, synthesized, and 
tested as potential active bronchodilators. Thus, reacting 
imidazoqu inclines II with AcOH/H202 and Ac20 followed by alkylation gave 
I. Inhibition of the Schulz-Dale (SD) reaction- induced contraction in 
trachea and inhibition of antigen inhalation- induced bronchospasm in 
passively sensitized guinea pigs served as primary in vitro and in vivo 
assays, resp. The bronchodilatory activity of these heterocycles was 
considerably varied with the nature of substituents at the 5 -position. 
The most active sxibstituents at the 2 5 -posit ions on the benzene ring were 
found to be hydrogen, n-Bu, and hydrogen, resp. I (Rl = Me, R2 = H, R3 = 
Bu, X = H) {III, KF15570) reduced bronchoconstriction produced by antigen 
(Konzett-Roessler preparation in anesthetized guinea pigs, ED50 = 0.42 mg/kg, 
i.v.) more efficiently than aminophylline (ethylenediamine salt of 
theophylline, ED50 =7.8 mg/kg, i.v.) but had fewer side effects on the 
heart and CNS than theophylline. Ill and its derivs. showed weak 
adenosine antagonism and phosphodiesterase (PDE) inhibition which could 
not account for their potent bronchodilation. 
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AE The present invention relates to a pharmaceutical composition for the treatment 
or prevention of viral infections comprising as an active principle at 
least one imidazo [4 , 5 -c] pyridine I [Rl = H, (un) substituted aryl, 
heterocyclyl , cycloalkyl, cycloalkenyl ; Y = a bond, 0, SOm, 
(un) substituted NH, etc.; R2, R4 = H, alkyl, alkenyl, alkoxy, halo, etc.; 
X = divalent (un) saturated (un) substituted hydrocarbon group optionally 
including one or more heteroatoms; m = 0-2; R3 = (un) substituted aryl, 
aryloxy, arylthio, etc.; R5 = H, alkyl, alkoxy, etc.; R6, R7 = H, alkyl, 
cycloalkyl, Ph, etc.] . The invention also relates to processes for the 
preparation of compds. I and their use as a medicine or to treat or prevent 
viral infections. Thus, treating 2- (2 , 6-dif luorophenyl) -1 (3) H-imidazo [4 , 5- 
c] pyridine (preparation given) with 50% NaOH in DMF followed by addition of 
2 , 6-dif luorobenzyl bromide afforded 65% 2 - (2 , 6 -dif luorophenyl) -5- [ (2 , 6- 
dif luorophenyl) methyl ] -5H- imidazo [4,5 -c] pyridine. The compds. I were 
tested for their anti-BVDV, anti-HCV, and anti-coxsackie activity (data 
given) , 
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AB The present invention relates to the use of a prostaglandin E2 (PGE2) 
subtype EP4 receptor ligand in the manufacture of a medicament for the 
treatment of interleukin 6 (IL-6) involved diseases, such as ale. 
cirrhosis, amyloidosis, atherosclerosis, cardiac disease, sclerosis, and 
organ transplantation reactions (no data) . The invention also relates to 
the assay which comprises culturing peripheral whole blood with a test 
compound and determining the effect of the compound on PGE2- induced whole blood 
cells activation. Three hundred eighty title compds. I [wherein Y1-Y4 = 
N, CH, CL; Rl - H, (un) substituted alkyl, alkenyl, alkynyl, cycloalkyl, 
alkoxy, pyrrolidinyl , amino, etc.; A - (un) substituted 5-6 membered 
(un) substituted monocyclic (hetero) aromatic ring; B = halo- substituted 
alkylene, cycloalkylene , alkenylene, alkynylene, alkyleneoxy, etc., 
optionally substituted with an oxo or alkyl group; W = amino, 0, S, bond, 
etc.; R2 - H, OH, alkyl, alkoxy; Z = 5-12 membered (un) substituted 
monocyclic or bicyclic (hetero) aryl; L = halo, alkyl, haloalkyl, OH, 
alkoxy, haloalkoxy, alkylthio, N02, amino, etc.] were prepared Thus, 
cycloaddn. of 2- [4- [ {3 -amino- 4, 6 -dimethyl- 2 -pyridinyl) amino] phenyl] ethanol 
(4 -step preparation given) with propionyl chloride in toluene provided 
2- [4- (2-ethyl-5, 7-dimethyl-3H- imidazo [4 , 5-b] pyridin-3 -yl) phenyl] ethyl 
propionate, which was treated with aqueous LiOH to give the ethanol derivative 
(86%) . Chlorination (90%) using thionyl chloride, conversion to the azide 
(85%) , and Pd/C catalyzed hydrogenation afforded the amine (94%) . 
Coupling of the amine with p-toluenesulf onyl isocyanate in CH2C12 gave II 
(56%) . The latter significantly inhibited IL-6 secretion by PGE2 in 
ConA- stimulated human peripheral blood mononuclear cells (PBMC) . 
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AB Title compds. I [wherein A = (un) substituted {CH2)mQ{CH2)n; Q = SOp, O, 

CR15=N, N=CR15, C02 , CONH, CON(alkyl), or NR5; m = 0-3; n = 0-3; p = 0-2; 
B = (un) substituted (hetero) aryl ; X = N or C; Y and Z = independently N, 
C, CH, CR3, S, or 0; Rl = H, halo, {halo)alkyl, (hetero) aryl , alkenyl, 
alkynyl, CN, N02, alkoxy(carbonyl) , carbamoyl, acyl, alkylthio, sulfamoyl, 
ureido, etc.; R2 = halo, (halo)alkyl, hydroxyalky 1 , alkoxy, CN, N02, 
alkylthio, amino, carbamoyl, ureido, C02H, etc.; R3 = (un) substituted 
amidine, alkylamino, aminoalkyl, carbamoyl, NH2, or acylamino (methyl) ; R4 
= H, halo, alkylsulf inyl, alkylsulf onyl, CN, alkoxycarbonyl, (halo)alkyl, 
hydroxyalkyl , haloalkoxy, heterocyclyl , N02 , acylamino, (hetero) aryl , 
alkenyl, alkoxy, alkylthio, sulfamoyl, acyl, ureido, carbamoyl, etc.; R5 = 
H, or (un) substituted (aryl)alkyl, (hetero) aryl, heterocyclylalkyl , or 
heteroarylalkyl ; Rll = H, halo, (halo)alkyl, CN, alkoxycarbonyl, alkenyl, 
alkynyl, alkoxy, carbamoyl, etc.; R12 = H, halo, alkyl, or alkoxy; R15 = 
H, halo, (cyclo) alkyl, (hetero) aryl, heterocyclyl, alkenyl, alkynyl, OH, 
amino, N02, CN, alkylthio, etc.; with provisos; and isomers, tautomers, 
carriers, esters, prodrugs, and pharmaceutically acceptable salts thereof] 
were prepared as IkB protein kinase p (IKKp or IKK2) 
inhibitors. For example, reaction of aniline with acrylic acid and 
4-toluenesulf onyl chloride in pyridine gave 3-[(4- 

methylphenylsulf onyl) phenylamino] propanoic acid (58%). Cyclization with 
TFA (57%) , detosylation with HCl (100%) , protection with di-t-Bu 
dicarbonate (74%) , alkylation with di-Et oxalate (88%) , and cycloaddn. 
with 4-sulfonamidophenylhydrazine«HCl in THE and AcOH provided the 
deprotected II (60%) . In an IKKP resin enzyme assay, I exhibited 
IKKp activity with IC50 values ranging from :^ 1 jiM to 
1^ 100 ^iM. Thus, I are useful for treating cancer, inflammation, 
and inflammation-associated disorders, such as arthritis (no data) . 
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AB Title compds. I [W = N or CR3, X = N or CR4 , Y = N or CR5, Z = N or CR6 

with the provision that no more than two of W, X, Y and Z are N; Q = O or 
CR7R8; Rl = H, haloalkyl, (un) substituted alkyl, alkenyl, alkynyl, 
cycloalkyl, aryl, arylalkyl, heteroaryl, etc.; R2 = nitrogen containing 5-7 
mettLbered (un) substituted heteroaryl or heterocycloalkyl ring with up to 4 
heteroatoms independently selected from N, S, and O; R3 , R4 , R5 and R6 are 
independently selected from H, halo, OH, N02, CN, (un) substituted alkyl, 
alkoxy, etc.] and there pharmaceutic ally acceptable salts are prepared and 
disclosed as selective GABAA receptor ligands. Thus, II was prepared in 
five steps from malonyl dichloride and Et vinyl ether with imidazole ring 
formation via cyclocondensation of 3-amino-4-ethylaminobenzonitrile with 
1- (3-f luorophenyl) -5-carboxymethylpyrazole . The invention is particularly 
related to such compds. that bind with high selectivity and high affinity 
to the benzodiazepine site of GABAA receptors. Preferred compds. of the 
invention exhibit Ki values of < 100 nM for binding at the benzodiazepine 
site with more preferred compds. exhibiting Ki values of < 10 nM. This 
invention also relates to pharmaceutical compns. comprising such compds. 
and to the use of such compds . in treatment of certain central nervous 
system (CNS) diseases. This invention also relates to the use of I in 
combination with one or more other CNS agents to potentiate the effects of 
the other CNS agents. Addnl . this invention relates to the use such 
compds. as probes for the localization of GABAA receptors in tissue 
sections . 
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Title compds. [I; Y1-Y4 = N, CH, CL; Rl = H, (substituted) alkyl, alkenyl, 
alkynyl, cycloalkyl, alkoxy, pyrrolidinyl , amino, etc.; A = (substituted) 
5-6 member ed monocyclic aromatic ring optionally containing up to 3 heteroatoms 
selected from O, N, S, etc.; B = halo-s\abstituted alkylene, 
cycloalklylene, alkenylene, alkynylene, alkyleneoxy, etc., optionally 
substituted with an oxo group; W = amino, 0, S, bond, etc.; R2 = H, OH, 
alkyl, alkoxy; Z = 5-12 membered (substituted) monocyclic or bicyclic aryl 
optionally containing up to 3 heteroatoms selected from O, N and S, etc.; L = 
halo, alkyl, haloalkyl, OH, alkoxy, haloalkoxy, alkylthio, N02, amino, 
etc.], were prepared as prostaglandin E2 receptor antagonists, preferably as 
EP4 receptor antagonists. Thus, to 2- [4- (2-ethyl-5, 7-dimethyl-3H- 
imidazo [4 , 5-b]pyridin-3-yl) phenyl] ethylamine (preparation given) in CH2C12 was 
added p-toluenesulf onyl isocyanate followed by stirring for 3 h to give 
56% 2-ethyl-5 , 7-dimethyl-3 - [4- [2- [ [ [ [ (4 -methylphenyl) sulf onyl] amino] carbon 
yl] amino] ethyl] phenyl] -3H-imidazo [4 , 5-b] pyridine. Preferred I inhibited 
PGE2- induced thermal hyperalgesia in rats with ED50<60 mg/kg. 
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AB Benz imidazole derive. I wherein Y1-Y4 are independently N, CH, alkyl, 
alkoxy, haloalkyl, halo, substituted alkyl, Rl is H, alkyl, alkenyl, 
alkynyl, cycloalkyl, alkoxy, haloalkoxy, heterocycle; R2 is H, alkyl, 
alkoxy, OH; A is sxibstituted heterocycle arom ring; B is haloalkylene, 
cycloalkylene, alkenylene, alkynylene, oxyalkylene; W is NH, aminoalkyl, 
O, S, oxime, covalent bond; Z is monocyclic and bicyclic aromatic 
heterocycle, were prepared as prostaglandin EP4 receptor inhibitors to treat 
rheumatoid arthritis of rats and human. Also featured is a method of 
identifying agents that selectively inhibit EP4 activity in vivo. Thus, 
3- {4- {2 [ ( { [ (3, 4-dichlorophenyl) sulfonyl] amino jcarbonyl) amino] ethyl } phenyl) - 
2-ethyl-5 , 7 -dimethyl -3H-imidazo [4 , 5-b] pyridine, hydrochloride was prepared 
and tested in vivo as an agent selectively inhibiting EP4 activity or 
selectively binding EP4 ; and measuring joint inflammation, joint swelling, 
joint ankylosis, interleukin {IL)-6, S7^ protein, and/or joint mobility. 
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AB Title compds. [I; al:a2a3:a4 = (substituted) CH:CHCH:CH, N:CHCH:CH, 

CH:NCH:CH; CH:CHN:CH, CH;CHCH:N; Q - R2R4NAX1, R2R4NC0AX1, specified 
(substituted) (hetero) cycles ; A = (substituted) alkylene; XI - imino, S, 
SO, S02, O, CH2, CO, CH(OH), etc.; Rl = (substituted) bicyclic 
heterocycle; G = bond, (substituted) alkylene; R2 = H, CHO, alkylcarbonyl , 
pyrrolidinyl , piperidinyl, homopiperidinyl , etc.; R4 ~ H, alkyl, aralkyl] , 
were prepared Thus, 1- [4- [ [1- (2-quinolylmethyl) -lH-benziraidazol-2-yl] amino] - 
1-piperidinyll -3-methyl-2 -butanone was hydrogenated with PhCH2NH2 in MeCH 
over Pd/C to give N- [1- (2-amino-3-methylbutyl) -4-piperidinyl] -1- (2- 
quinolylmethyl) -lH-benzimidazol-2 -amine and N- [1- (2 -amino-3 -methylbutyl) -4- 
piperidinyl] -1- ( (1, 2 , 3 , 4 -tetrahydro-2 -quinolyl) methyl] -lH-benzimidazol-2- 
amine tetrahydrochloride . Tested I inhibited respiratory syncytial virus 
replication with IC50 =0.0004-1.5849 m^. 
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AB Novel aryl or heteroaryl fused aminoalkyl- imidazoles I [W or X or Y or Z 

N or CH with not more than two as N; XI = bond, CH2, CHCH; Rl = Ph, alkyl, 
cyclopentyl, cyclohexyl, PhCH2, 3-FC6H4CH2, cyclopropylmethyl ; R2 = H, OH, 
(un) substituted alkyl or alkoxy { substituents selected from amino, 
alkylamino, N attached heterocycloalkyl } , 0(CH2)nC02R5 {n = 1-4; R5 = H, 
alkyl}, NR5COR6 {R6 = H, alkyl}, C0R5, CONR5R6, C02R5, N-attached 5-, S- , 
7-merabered heterocycle, N-attached amino derivs . , etc.; R3 = alkyl, allyl, 
cyclopropylmethyl, cyclopentyl, (un) substituted benzyl (substituents 
selected from halo, N02, CF3, 0CF3, CN, OH, (un) substituted alkyl or 
alkoxy {substituents defined as,.above}, 0(CH2)nC02R5 {n = 1-4; R5 = H, 
alkyl}, NR5C0R6 {R6 = H, alkyl}, C0R5, CONR5R6, C02R5, N-attached 5-, 6-, 
7-membered heterocycle, S02R5, NHS02R5, S02NHR5, S02NHCOR5, CONHS02R5, 
0(CH2)nC02R7 {n = 1-4; R7 = S02R5, NHS02R5, S02NHR5 , S02NHCOR5, 
CONHS02R5}, tetrazole, triazole, imidazole, thiazole, oxazole, thiophene, 
pyridyl; R4 = (un) siibstituted benzene, furan, thiophene, thiazole or 
oxazole {substituents selected from (un) substituted-alkyl, -alkoxy 
{substituents defined as above}}, 0(CH2)nC02R5 {n = 1-4; R5 = H, alkyl}, 
NR5C0R6 {R6 = H, alkyl}}, C0R5, C0NR5R6, C02R5, N- attached 5-, 6-, 
7-membered heterocycle, fused 1 , 3-dioxolene] , or the pharmaceutically 
acceptable non-toxic salts thereof, are prepared Thus, imidazole II was 
prepared by cyclocondensation of the corresponding N-propylf luoro-1, 2- 
benzenediamine with Et chloroacetimidate hydrochloride followed by 
amination and benzoylation. The disclosed compds. are highly selective 
agonists, antagonists or inverse agonists (no data) for GABAa brain 
receptors, or prodrugs of such. The compds. are therefore useful in the 
diagnosis and treatment of suixiety, Down syndrome, sleep, cognitive and 
seizure disorders, depression, or overdose with benzodiazepine drugs, and 
for enhancement of memory and alertness . 
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alkoxyalkyl, carboxyalky 1 , alkylcarbonyl , arylcarbonyl, alkoxycarbonyl , 
cycloalkyl, heterocyclyl, heteroaryl, etc.; T, U, V, W = N, CR3; Sri 
of T, U, V, W = CR3; R3 = H, OH, halo, N02, alkyl, alkylsulf onyl , alkoxy, 
alkenyl, alkynyl, amino; with specific exceptions], were prepared Thus, 
piperonal was refluxed 12 h with 1, 2 -phenyl enedi amine in PhN02 to give 49% 
2- (1, 3-ben2odioxol-5-yl)benzimidazole . The latter in DMF was treated with 
KOCMeB and then with Et 4-bromobutanoate to give 74% Et 

2- (1, 3-benzodioxol-5-yl) -IH-benzimidazole-l-butanoate. Tested I inhibited 
cGMP PDE with IC50 = 0.003-0.024 ^iM. 
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AB Imidazo [4 , 5-c] pyridine-4-ones I [R = H, alkyl, cycloalkyl; Rl, R2 = 

(un) substituted Ph, naphthyl, biphenyl, aminoisoquinolyl ; R3 = H, alkyl, 
cycloalkyl, halogen, CN, C02H, alkoxycarbonyl , C0NH2, (un) substituted 
C(:NH)NH2, NHC{:NH)NH2, C0N:C{NH2)2, 4 , 5-dihydro-5-OXO-l , 2 , 4-Oxadiazol-3- 
yl, 5-methyl-l, 2, 4-oxadiazol-3-yl; n = 0, l]were prepared I are inhibitors 
of blood coagulation factor Xa and can be used for the prophylcucis and/or 
therapy of throtnbo- embolic diseases (no data) . Thus, the 
imidazo [4, 5-c] pyridine -4 -one II was prepared from 2-chloro-3 , 4- 
diaminopyridine, isobutyric acid, 3- {3-bromomethylphenyl) -5-methyl-l, 2 , 4- 
oxadiazole, 3-cyanophenylboronic acid, and 7-bromomethyl-2- 
naphthalenecarbonitrile in 6 steps . 
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AB Title compds . such as I were prepared as inhibitors of coagulation factor Xa 
and for treatment of cardiovascular diseases such as thrombosis and 
myocardial infarction. Thus, imidazopyridinone II, obtained from 

2- chloro-3 , 4-pyridinediamine and isobutyric acid, reacted with 

3- [7- (bromomethyl) -2-naphthalenyl] -5-methyl-l, 2 , 4-oxadiazole to give III, 
which reacted with 3- [3- (bromomethyl) phenyl] -5-methyl-l, 2, 4-oxadiazole to 
give I- Examples of pharmaceutical formulations were given. 
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AB The present invention is concerned with the use of a tocopherol for the 
manufacture of a medicament for avoiding, alleviating, suppressing or 
overcoming the adverse side-effects of therapy with a retinoic acid metabolism 
blocking agent (RAMBA) . The present invention is also concerned with the 
combination of 4 - (heteroaryl -methyl) anilines with vitamin E and its use as 
a medicine. Capsule and injectable solution formulations of active 
ingredient (RAMBA) and vitamin E are given. Example RAMBAs are 
2-ben20thiazolamine derivs. 
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AB The title compds. [I; Rl = H, alkyl, alkenyl, etc.; A = (un) substituted 
Ph, 3-pyridyl, 4-pyridyl] which inhibit human thrombin (bid. data 
presented) , were prepared and formulated. E.g. , a 6 -step detailed synthesis 
of II was given. 
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AB The title compds. (I; Rl, R2 = alkyl, (un) substituted aryl, etc.; R3-R6 
H, alkyl, (un) substituted aryl, CN, CHO, N02, (un) substituted C02H, etc. 
X, Y = C, N] , useful as benzodiazepine receptor agonists or antagonists 
(no data) , are prepared Thus, NaOMe was reacted with cyclohexanone and 
5- cyano-1- (indol -5 -yDbenz imidazole, producing 5-cyano-l- [3- (1- 
cyclohexenyl} indol- 5 -yl] benz imidazole . 
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AB 2-Y-substituted 3-aminopyridines (Y = halo, ORl, OCORl, SRI, SCN, CN; Rl 
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H, alkyl, aryl, cycloalkyl) , were prepared by electrolytic reduction of 

3- nitropyridines in the presence of an acid and optionally an ale. or MY 
[M = H, Li, Na, K, N(R2)4, S(R2)3; R2 defined as for Rl] . Thus, 

4- amino-3-nitropyridine in 3 7% HCl was electrolytically reduced in a flow 
cell using a Nafion 417 diaphragm at 1.5 A/dra2 to give 92% 
3,4-diamino-2-chloropyridine. Processes for preparation of 

pyridino[3,4-b]azoles and dihydrodipyridoazepines using the reduction products 
are claimed. 
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AB The title compds . I [Al = H, hydrocarbon, heterocyclic group, halogen, CN, 
CF3, (un) substituted NH2 , etc.; E = direct bond, straight or branched Cl-4 
alkylene; F = Q; B = O, S, (un) substituted NH; Rl = (un) substituted 
aminoethyl, heterocyclyl ; U = N, CR2 ; R2 = H, Cl-6 alkyl; Ql = residue of 
a 6-membered aromatic or heteroarom, nucleus containing 0-3 N atoms; V = N, CA2; 
A2 = H, CI -6 alkyl] , useful in the treatment of migraine and associated 
conditions (no data), which are selective 5-HTl-like receptor agonists (no 
data) , are prepared and I -containing formulations presented. Thus, 
4-azabenzenimidazole was condensed with l-fluoro-4 -nitrobenzene, the 
intermediate hydrogenated to the corresponding aniline, diazotized and 
reduced with SnC12 to the corresponding phenylhydrazine, and cyclized with 
N,N-dimethylbutanal dimethylacetal in the presence of oxalic acid, 
producing N, N-dimethyl-2- [5- (4-azabenzimidazol-l-yl) -lH-indol-3- 
yl] ethylamine oxalate, m.p. 116-118°. 
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AB Title compds. I [R1-R4 = H, Cl-4 alkyl , Cl-4 alkoxy, Ph, Cl-6 alkylthio, 
Cl-4 alkanoyl, Cl-6 (alkyl) (dialkyl) amino, F3C, 02N provided that 
^2 of R1-R4 = H; R5-R9 = H, Cl-6 alkyl, Cl-6 alkoxy, Cl-6 
alkylthio, halo, cyano, H2N, HO, etc.; RIO = H, Cl-6 alkyl, Cl-6 alkoxy, 
halo, HO, H0CH2, Cl-6 alkylthio, HO (CH2) 4nOH; n = 0-4; etc.; A = N:N, COS, 
CH:N] or a salt thereof, useful as inhibitors of acid secretion and bone 
resorption, are prepared A mixture of 3 -amino-4 - (2 - 

methylphenylamino) quinoline (preparation given) and HC02H was refluxed for 3 
to give an oil which was dissolved in EtOH/HCl to give II. Addnl . 2 I 
were prepared I inhibited H+K+ATPase activity with IC50 of 10-70 ^M. 



